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,To all whom, it may concern: 
Be it known that I, FREDERICK GRINNELL, 

of New Bedford, in the county of Bristol and 
State of Massachusetts, have invented certain 

5 new and useful Improvements in Automatic 
Fire-Extinguishers; and I do hereby declare 
the following speci?cation, taken in connec 
tion with the accompanying drawings, form 
inga part of the same, tobe a full, clear, and 

10 exact description thereof. , 
One of the objects of the present invention 

is to insure the prompt and certain opening of 
the valve ‘of an automaticsprinkler when the 
holding devices are released notwithstanding 

15 any corrosion or adhesion which may have oc 
curred and which tends. to hold said valve to 
its seat even after the release of the holding 
devices. This is accomplished by providing 
a yielding bearing. between the valve and 

20 valve-seat and ‘moving said bearing inward as 
the valve is released, thus causing a relative 
movement of the valve and valve-seat at the 
joint which will rupture any deposit at this 
point and prevent any danger of sticking. 

25 A further object of the invention is to ‘pro 
Vide a sprinkler in which the valve is held to 
its seat by arigid strut which is locked in po 
sition, vso that any accidental jar or slight blow 
will not dislodge said strut and prematurely 
open the sprinkler. This is accomplished by 
providing a locking-bearing between the end 
of the strut and the abutment with which it 
engages and providing means for allowing a 
longitudinal movement of either the strut or 

35 abutment as said strut is forced laterally out 
of engagement with the abutment. ‘ 

' The invention consists of the features, com 
binations, and arrangements hereinafter set 
forth in the'claims. _ 

In the drawings, Figure 1 is a side elevation 
of a sprinkler embodying the present inven 
tion. 
Fig. 3 is an elevation, partly broken away. 
Figs. 4, 5, 6, 7, and 8 are modi?ed forms of 

v45 sprinklers embodying the invention. 
The sprinkler-frame comprises a base-piece 

1, provided with a screw-threaded portion 2 
and an arch 3. - The sprinkler also comprises 

Fig. 2 is ‘a section on line 2 2, Fig. 1. Y 

a valve and means for holding said valve to 
its seat and releasing the same when the sprin 
kler is subjected to the action of heat. Either 
the valve or the valve-seat has a ?exible bear 
ving, and this ?exible bearing is preferably 
provided by seating the valve on a ?exible 
diaphragm 4, held between the base 1 and a 55 
ring 5, carried by the arch 3 and provided with 
a discharge-opening which is closed by the 
valve. The means for holding the valve to 
its seat preferably consists of a rigid strut be— 
tween the valve and a ?xed abutment on the 
frame, and an inward movement is preferably 
given to the yielding diaphragm when the 
valve is released by moving said strut toward 
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~ the valve as it is moved laterally out of engage 
ment with the abutment. I a 65 
In Figs. 1, 2, and 3 a ?at valve 6 is seated 

upon-the ?exible diaphragm 4: and is held to 
its seat by a strut 7 between the valve and a 
shoulder 8 on the frame. In this form of 
sprinkler the strut is made integral with the 70 
valve and the means for disengaging the 
strut from the abutment 8 is carried by the 
strut. This means consists of a plunger 9, 

. provided with an incline or cam 10 at its outer 
end arranged to engage an incline 11 formed 75 
on the frame. The strut 7 is provided with 
a chamber 12, ?lled with a material which will 
expand when subjected to heat, said chamber 
being closed by a plug 13, screwed intothe 
outer end of the chamber. The plunger .9 
passes through the plug 13 and into the cham 
ber 12, and a packing 14 surrounds said plun 
ger between the end of the plug and the ex 
pansible material in the chamber. When the 
valve and strut are in place, the end of plug 85 
13 engages the shoulder 8 and holds the valve 
6 ?rmly to its‘ seat, the end of plunger 9 at 
this time being in line with the incline 11 on 
the frame. .When the sprinkler is subjected 
to heat, the material in chamber 12 expands, 
forcing the plunger 9 outward and the incline 
1O acting against incline 11 forces the end of 
the strut 7 laterally out of engagement with 
shoulder 8. This movement of the end of the 
strut tips the valve 6, forcing the side 17 in- 95 
ward, the ?exible diaphragm being moved in 
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Ward to allow the lateral movement of the 
outer end of the strut. The flexible diaphragm 
conforms to the movement of the valve as the 
strut is disengaged from the abutment, thus 
preventing leakage at the joint, and the buck 
ling or distortion of the diaphragm causes a 
movement between the valve and its seat suf 
?cient to break any joint formed by corrosion 
or adhesion. The valve may be provided 
with a projection 15, extending into the open 
ing into the diaphragm, for preventing suffi 
cient lateral movement of the valve to cause 
leakage. The projection is preferably less in 
diameter than the opening in the diaphragm, 
but of sul?cient diameter to prevent the valve 
slipping laterally off of its seat. The valve 
seat may be and preferably is coated with a 
thin coating of solder or some other soft ' 
metal, as shown at 16. This coating should 
be very thin and not materially affect the 
?exibility of the diaphragm. - 

In. Figs. 4 and 5 the valve 6’ and strut 7 ’ 
are separate from each other, the strut 7’- hav 
ing one end bearing upon the valve and the 
other end engaging the shoulder 8’ on the‘ 
frame. ‘Vith this construction the lateral 
movement of the outer end of the strut will not 
‘cause a tipping of the valve and consequent 
inward movement of the diaphragm, as in the 
construction shown in Figs. 1, 2, and 3. The 
inward movement of the diaphragm is pro 
duced in this construction by forcing the strut 
longitudinally as said strut is forced laterally. 
To accomplish this, the shoulder 8’ is recessed, 
and the end of the strut is formed to enter 
this recess, the side of the recess and the en 
gaging end of the strut acting as cam-surfaces 
to force the strut longitudinally when the end 
of thestrut is moved laterally to disengage it 
from said shoulder. The recessed shoulder 
and the engaging end of the strut also form 
a locking-bearing between the strut and its 
abutment which prevents any premature dis 
lodgment of the strut, and the yielding dia— 
,phragm forms a preferred means for allow 
ing a relative longitudinal movement between 
the strut and abutment as said strut is forced 

v laterally. ‘ 

In the construction shown in Fig. 2 there 
is a locking-bearing between the end of the 
strut and the abutment, although the abut 
ment is not recessed,‘ for the reason that any 1 
lateral movement of the outer end of the strut 
7 tends to tip the valve about its edge and 
carry the end ofthe strut away from the dia~ 
phragm. This outward movementis resisted 
by the abutment and the strut thus locked in 
position until su?icient force is applied to the 
strut to cause an inward bending or buckling 
of the diaphragm. The abutment may be re 
cessed in this construction, if-‘desired, to give 
the diaphragm an increased inward move 
ment. _ ' 

In the construction of Fig. 4 a somewhat dif 
ferent heat~controlled means is used for forcing 
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ies ru a era y ou o engagemen wi 1v t1 tt7’lt ll tf t tl 
the abutment. In this construction a plunger 
18 is arranged to engage the upper end of the 
strut 7’ and extends through a casing 19. A 
spiral spring 20 surrounds the plunger 18 be 
tween the end of the casing 19 and a collar 21, 
secured to the plunger, and acts to force said 
plunger forward. A key or block 22 is se 
cured to the end of casing 19 by fusible solder, 
the end of said key engaging a notch in the 
plunger 18 and holding said plunger against 
the action of spring 20. When the sprinkler 
is subjected to heat, the key 22 is released by 
the melting of the solder and the plunger is 
forced forward by the spring, thus forcing 
the strut laterally and disengaging it from 
the abutment. ' 

In the construction of Fig. 5 the strut is 
dislodged by means similar to the means shown 
in Fig. 2—that is, by a plunger 9, carried by 
the strut and operated by an expansion mate 
rial carried in a chamber formed in the strut. 
In Figs. 6 and 7 aspherical valve 6“ is shown 
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seated upon the'diaphragm 4. In these con- ‘ 
structions the strut 7“ is integral with the 
valve and there is a locking-bearing between 
the strut and abutment, the flexible diaphragm 
4 yielding when the strut is forced laterally 
to allow the disengagement of the strut from 
the abutment. In the construction of Fig. 6 
the strut is moved laterally by a plunger 18’, 
which extends through the frame 3 and into 

‘a casing 19’, screwed into the frame, said 
chamber being ?lled with expansion material 
‘which on the application of heat. forces the 
plunger outward, thus dislodging the strut 7“. 
In the construction of Fig. 7_ the plunger and 
the expansion material are arranged as in the 
construction of Figs. 2 and 5 .and the opera— 
tion of these devices is the same as above de 
scribed. 
In Fig. 8 a flat valve is shown seated upon 

the diaphragm 4, and the strut is formed in 
tegral with the valve and engages an abutment 
8. The strut is movedlaterally by a plunger 
18', located and operated as in the construc— 
tions of Fig. 6. ' ‘ 
While it is preferred to employ either the 

heat-controlled means shown in Fig. 4 or the 
means shown in the other views, it will be 
understood that the invention is not limited 
to these means or to the constructions and ar 
rangements shown, as other forms or arrange 
ments might ‘be employed which would em 
body some or all of the present improvements. 
Matter shown herein and not claimed forms 

the subject of Letters Patent No. 691,7 60, 
dated January 28, 1902, issued on the copend» 
ing application, Serial No. 1,632. 
What I-claim as my invention, and desire to 

secure by Letters Patent, is~v 
1. An automatic ?re-extinguisher having a 

valve and valve-seat, one of said members hav 
ing a ?exible bearing, a rigid strut for hold 
ing the valve to its seat and means for dislodg~ 
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ing said strut and giving said ?exible bearing 
an inward movement to buckle the same. 

2. An automatic ?re-extinguisher having a 
valve-seat formed in a ?exible diaphragm, a, 
valve, and means for releasing said valve and 
springing said diaphragm inward. ' 

3. An automatic ?re-extinguisher'havinga 
valve-seat formed in a ?exible diaphragm, a 
valve, a strut for holding said valve to its 
seat, and heat-controlled ‘means for forcibly 
removing said strut and springing said dia 
phragm inward ‘ 

4. An automatic ?re-extinguisher having a 
valve-seat formed in a ?exible diaphragm, a 
valve, and a heat-actuated device for releas 
ing said valve and springing said diaphragm 
inward. ' ~ 

5. An automatic ?re-extinguisher havinga 
valve-seat formed in a ?exible diaphragm, a 
valve, a strut, and a heat-actuated device for 
dislodging said strut and springing said dia 
phragm inward. 

6. An automatic ?re-extinguisher having a 
valve-seat formed in a ?exible diaphragm, a 
valve, a strut, and aheat-actuated device car 
ried by said strut for disloging said strut and 
springing said diaphragm inward. 

7. An automatic ?re-extinguisher havinga 
valve, a strut between said valve and an abut 
ment, a locking-bearing between the end of 
said strut and abutment, heat - controlled 
means for forcing the end of said strut later 
ally, and means for allowing a relative longi 
tudinal movement between the strut and abut 
ment as said strut is forced laterally. 

8. An automatic ?re-extinguisher havinga 
valve, a strut, between said valve and an abut 
ment, a locking-bearing between the end of 
said strut and abutment, heat-controlled means 
carried by said strut for forcing the end of 
said strut laterally, and means for allowing a 
relative longitudinal movement between the 
strut and abutment as said > strut is forced 
laterally. 

9. An automatic ?re-extinguisher having a 
valve-seat formed in a ?exible diaphragm, a 
valve, a strut between said valve and a ?xed 
abutment, a locking-bearing between said 
strut and abutment, and means for forcing 
said strut out of engagement with said abut-w 
ment. ' - ' 

10.- An automatic ?re-extinguisher having 
a valve-seat formed in a ?exible diaphragm, a 
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valve, a strut between said valve and a fixed 
abutment, a locking-bearing between said 
strut and abutment, and a heat-actuated de 
vice for forcing said strut out of engagement 
with said abutment. 

11. An automatic ?re-extinguisher having 
a valve-seat formed'in a ?exible diaphragm, a 
valve, a strut between said valve and a ?xed 
abutment, a locking- bearing between said 
strut and abutment, and a heat-actuated de 
vice carried by said strut for forcing the end 
of said strut out of engagement with said 
abutment. - 

12. An automatic ?re-extinguisher having 
a valve-seat formed in a ?exible diaphragm, a 
valve, a strut positively connected therewith 
and engaging a ?xed abutment, and heat-con 
trolled means for forcing said strut out of en 
gagement with said abutment. ‘ 

13. An automatic ?re-extinguisher having 
a valve-seat formed in a ?exible diaphragm, a 
valve, a strut positively connected therewith 
and engaging a ?xed abutment, and a heat 
controlled device carried by said strut for 
forcing the end of said strut out of engage 
ment with said abutment. 

14. An automatic ?re-extinguisher having 
a valve-seat formed in a'?exible diaphragm, a 
substantially ?at valve, a strut positively con 
nected therewith and engaging a ?xed abut 
ment, and heat-controlled means for forcing 
the end of said strut out of engagement with 
said abutment; 

15. An automatic ?re-extinguisher having . 
a valve-seat formed in a ?exible diaphragm, a 
substantially ?at valve, a strut‘ positively con 
nected therewith and engaging a ?xed abut 
ment, and a heat-controlled device carried by 
said strut for forcing said strut out of engage 
ment with said abutment. 

16. An automatic,?re-extinguisher having 
a valve-seat formed in a ?exible diaphragm, a 
substantially ?at valve, a strut positively con 
nected therewith and engaging a ?xed abut 
ment, a chamber containing expansion mate 
rial in said strut, and a plunger extending . 
into said chamber and arranged to engage the 100 
frame and dislodge said strut. _ 

. FREDERICK GRINNELL. 

Witnesses: _ 

IRA L. FIsH, 
R. A. BATES. 
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